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IDENTIF IC ATION 



PRODUCT CODES 
PRODUCT name: 
PRODUCT DATES 
MAINTAINER2 



AC-F072B-MC 
CI8MHB0 M9312 MODULE 
SEPTEMBER 1978 
DEC/Xil SUPPORT GROUP 



THE INFORMATION IN THIS DOCUMENT TS SUBJECT TO CHANGE 
WITHOUT NOTICE AMD SHOULD MOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES MO RESPONSIBILITY FOR AMY ERRORS THAT 
MAY APPEAR IN THIS MANUAL* 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THF 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM* EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL* 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLTEO BY DIGITAL* 

COPYRIGHT (C) 1978 DIGITAL EQUIPMENT CORPORATION 
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1*0 ABSTRACT 

THIS NODULE PERFORMS CHECKSUM fERIFIC ATION OF THE M9312 BOOTSTRAP 
TERMINATOR. IT COMPARES THE CHECKSUM FOUND IN THE LAST LOCATION OF 
THE ROMS TO OME IT CALCULATES FROM ALL OTHER LOCATIONS OTHER THAN THE 
EXCEPTION LOCATION* LOCAITON SRI IS USED TO SELECT MHICf? ROMS TO 
TEST* 



2.0 requirements 

hardware: any pdp-11 processor with a m9312 bootstrap terminator 
and at least one rom plugged into the terminator. 

storage:: bmh requires: ^ „ 

1. DtCIMAL WORDS! 237 

2. OCTAL WORDS: 0355 
3* OCTAL BYTES: 732 



3.0 PASS DEFINITION 

OME PISS CONSISTS OF DOING A CHECKSUM OH EACH ROM 30 {8} TIMES. 



4.0 EXECUTION TIME 

BMH TAKES APPROXIMATELY 35 SECONDS TO COMPLETE A PASS WHEN 
RUNNING ALONE. 



5*0 CONFIGURATION REQUIREMENTS 

SET THE CORRESPONDING BITS IN SRI TO A"1 M FOR THE DESIRED ROMSS 

BIT 0=1 - DIAG. ROM „ „ 

BIT 1=1 - BOOT ROM IN E-35 {173000-173177| 

BIT 2=1 - BOOT ROM IN E-33 {{73200-1 11177) 

8IT 3=1 - BOOT ROM IN £-34 {173400-173577J 

BIT 4=1 - BOOT ROM IN E-32 C 173600-173777} 



6.0 DEYICE/OPTION SETUP 



CO 

o 

o 
© 

o 



fe3 



09 



U 

C5 
i 



If? 
O 



CO 



a 
o 



osrsi 

WIT) 

woo a 
w I 

6-« I 

CO 



go 

SOT 



8W8 DEC/XU SYSTEM EXERC TSER MODULE MACY11 30A(1052) 16:22 5 

XRMHB0.P11 12-T1CT-78 11152 



SEQ 0004 



7.0 MODULE OPERATION 

THIS MODULE FIRST CHECKS FOR SRI RQ 8E MOi-HERO* IF IT IS 2ER0 THE 
MODULE Tf PES THE MESSAGE: 

NO ^OMS SELECTED SR 1=0 

AMD THEM NOTIFIES THE MOMITOR TO DROP IT® If SRI IS NON-ZERO THE 

COMTROL ROUTINE THEM CALLS THE w GETROM sl SUBROUTINE TO LOCATE THE FIRST 

m GEtRm m HILL RETURN WITH f8 FIRSTA w CONTAINING THE FIRST ADDRESS TO BE 
"LASTS* 1 C&8¥tfi¥ifc ;® C t1V; jTOSMS BE^SOmSIo^IHD t^\U ^tilhi* 

containing the address of the Rms checksum. 

THE COMTROL ROUTINE THEM CALLS THE SUB-RO?ITlME w CB£CfvR w TO CHECK THE 

ROM IF LOCUTION ^flRSTI M EQUALS 7.ER0 S8 CHBCfW® HILL JUST RETUR1 TO THE 

CONTROL ROUTIHE* 8flT IF ra FIRSTI 9f IS MOM-ZERO W C'HEC?CR OT WILL CALL THE 

1^¥TH ST Tff K T C AJLCoEStSO^CH EC^S^M^f S^EocSt 1o5 "BAD^? 8 THE ROOT I ME "CHECKR" 
THEM COMPARES WE GOOD CHECKSUM FROM THE BOARD WITH THE m %m m SfJH hMB 
IF THEY DON'T COMPARE REPORTS AM ERROR I 

CHECKSUM ERROR OM M9312 BOOTSTRAP^ 

THE ROUT I ME M CHECKR n THEN RETURNS TO THE CONTROL ROCfTIME AMD THE 
PROCESS IS REPEATED FOR EACH ROM. 



8*0 OPERATING OPTIONS 
NONE 



9.0 

I 



NON-STtNOARO PRINTOUTS 
MOMS 
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000000" 
000000" 



mm- 



<8MH8 >, 0,0.0, 0,0, 30, 16 

MODULE 40020, BMHB ,0,0, 
. TITLE flMHR DEC/Xll Si 



DDXCOM VFRSION 



000000 
000000 
000 
000 

oofJScJi 

000000 
000000 
000000 

040020 
000252" 
000224" 
000000 

mm 

000000 
000000 
000000 
000000 
000000 
000000 



000000 

oooooo 
oooo|o 

88800? 



,0,0,0,30,164 
STEM EXERCISER 
23-MAY-78 

SrlrV* X a St** 



BEGIN: 

hodnams 

XPLAG: 

addr: 
vector: 

BRl: 
8R2: 
DVIDl: 

SRi: 
SR2: 
SR3 : 
SR4: 
.****** 

STATS 

JpMint: 

PASCNTS 

KOMI: 
icdnuT: 

SOFCNT: 
HROCNT: 
SOPPAS: 
HRDPAS: 

syscnt: 

rsnnum: 
CONFIG: 

REST 

res: 

SVRt 

svri 

SVR2: 
SVR3: 
SVR4: 
SVR5: 
SVR6: 
csra: 

SRADH: 
ACSR: 

WASADR: 
ASTAT: 

ERRTYP: 

asb: 
awas: 
RSTRT: 



KDTQ : 

wnpp: 
INTR: 



.ASCII 
.BYTE 



.BYTE 
» BYTE 

Ui 

□ PEN 

□ PEN 

OPEN 
OPEN 

40020 
START 
MOOSP 


3° 











OPEN 
OPEN 
OPEN 

□ PEN 
OPEN 
OPEN 
OPEN 
OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

RFSTRT 

OPEN 

OPEN 

OPEN 

164 

.REP? 

• NL 1ST 



/BMHB 
OPEN 



PRTV0< 
PRTYOH 



} MODUL E NAME. 

JHSED TO KEEP TRACK OF WBnPF USAGE 
1ST DEVICE ADDR. 

;1ST DEVICE VECTOR. 
?iST BR LEVFL. 
;2ND BR LEVEL. 
;OEVICE INDICATOR 1. 
;SWITCH REGISTER I 
;S¥ITCH REGISTER 2 
JSWITCH REGISTER 3 
JSHITCH REGISTER 4 
********************************************** 

; STATUS WORD. 

} MODULE START ADDR. 

; MODULE STACK POINTER. 

;PASS COUNTER. 

;» OP ITERATIONS PEP PASS=30 

;LOC TO COUNT ITERATIONS 

;LOC TO SAVE TOTAL SOFT ERRORS 

;LOC TO SAVE TOTAL HARD ERRORS 

JLQC TO SAVE SOFT ERRORS PER PASS 

;LOC TO SAVE HARD ERRORS PER PASS 

;# OF SYS ERRORS ACCUMULATED 

JHOLDS RANDOM U WHEN RAND MACRO IS CALLFD 

J RESERVED FOR MONITOR USE 

/RESERVED FOR MONITOR USE 

;RESERVED FOR MONITOR USE 

;LOC TO SAVE RO. 

;loc to save ri. 
;loc to save r2. 
;loc to save p3. 

?LOC TO SAVE R4. 

;LOC TO SAVE R5. 

;LOC TO SAVE R6. 

; ADDR OF CURRENT CSR. 

; ADDR OF GOOD DATA, OR 

; CONTENTS OF CSR. 

; ADDR OF BAD DATA, OR 

; STATUS REG CONTENTS. 

; TYPE OF ERROR 

; EXPECTED DATA. 

; ACTUAL DATA. 

JREST ART ADDRFSS AFTER FND OF PASS 



? WORDS TO MEMORY PEP ITERATION 
sWORDS FROM MEMORY PER ITER ATTO 
OF INTERRUPTS PER ITERATION 



; MODULE IDENTIFICATION NUMBFR=164 
; MODULE STACK STARTS *ERE. 
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. WORD 
.LIST 
. FNDR 

FIRSTS : 
EXCADR: 

lasta: 

CROMP: 

Gnon A : 

BAD: 
COUNT: 

BAD ADR: tfB AD ; ADDRESS POINTER FOR ERHORN CALL 



09 000244" 000234" CRCERl: |ROODA ;«-ADDRESS OF EXPECTED CHECKSUM 

n mk-mw »? ADsnR immi %*kvi&* checksuh 
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000510' 

"-0516* 



05767 

027767 
001410 



000000* 
000000" 
000001 
000040 

000014 
000146 



177670 
177672 



177662 



urn 

165775 

165776 

173000 



177574 

do 



OOOOOf 



177532 

000032 
177530 

mm' 



177732 
177724 



177454 



177640 



177632 
177630 



START: 
RESTRT: 



TST SRI 
BNE 2$ 
MSGN$/BEGIN/MSG1 



177530 

000626* 



I? 5 ' 



ENDS/BEGIN 

CMP 

beq 4s 

JSR PC t 

il R SJ' 

fiNDTTS/BEGIN 



CROMP 
CROHP 



GETROM 
CHECKR 



CLR 

m 

HOV 

as 

BCC 
MOV 
CLR 
MOV 
MOV 
BR 

ADO 

BR 

MOV 

ADO 

MOV 

ADO 

MOV 

ADD 

MOV 

ROL 

RTS 



8FG 

JSR 

CMP 

8EQ 

MSGN 

CLR 



FIRST A 
(jPOMP, 

CROMP/ 

RO 

#?65000, 
EXC ADR 
#165775. 
|{65776, 

#173000*. 

?? 

J200, 

Rl/ 

m- 

CROMP 

PC 



SRI 

RO 



LASTA 

GOOD A 



Rl 

F IRSTA 

Rl 

|XCADR 
LASTA 

GOOD A 



/ARK AMY ROMS TO BE CHECKED 
;IF YFS DO TEST 

; ASCII MESSAGE CALL WITH COMMON HEADER 

jlNITTALIZE CURRENT ROM POINTER 

JHAVE ALL ROMS BEFN TFSTED 

; IF YES WE'RE DONE 

;GO GET ROM ADDRESSES 

} GO TEST ROM 

jCQNTTNUE TESTING 

; S IGNAL END OF ITERATION, 

; MONITOR SHALL TEST END OF PASS 



JCLRAR FIRST CHECKSUM ADDRESS 

JIS CURRENT ROM TO BE TESTED 

J IF NO THEN JUST EXIT 

e GET CURRENT ROM POINTER TO WORK ON 

«# r PbH%!! iitWioiWSA™ 

BEING TEST SO GO SET UP FOR BOOT ROM 
IF 01 AG* ROM SET UP TTS FIRST ADDRESS 
MO EXCEPTION ADDRESS IN DI AG. ROM 
SET UP LAST ADDRESS 

SET UP CHECKSUM ADDRESS OF OT AG. ROM 

DUG. ROM SET UP SO GO EXIT 

GET FIRST BOOT ROM ADDRESS FOR WORKING 

TF C-BIT CLEAR UPDATE TO NEXT ROM 

AND GO CHECK IF ITS THE ONE 

SET UP FIRST ADDRESS 

CALCULATE EXCEPTION ADDRESS 

AND STORE IT 

CALCULATE LAST ADDRESS 

AND STORE IT 

CALCULATE GOOD CHECKSUM ADDRESS 
AND STORE IT 

UPDATE CROMP TO NEXT ROM 
RETURN 



FIRSTS 

PC, CALSUM 

GOODA, BAD 



!! 



;TF NOT GO CALCULATE CHECKSUM 
;DO BOTH CHECKSUMS COMPARE 

;IF YES EXIT 

; ASCII MESSAGE CALL WITH COMMON HEADER 



000522' 104405 000000' 000244' 



************************************************ 



HRDFRSfREGIN/CRCERl /CHECKSUM ERROR 

• ************************************************** 



************ 
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IS: RTS PC 



mm' 

000546* 
000550' 
000552' 

000554* 

mm- 

000564* 

imw 

000574' 

000576* 

mm'- 

000606' 
000612' 

000614* 
000620' 



0200t . 

mm 



177466 

000020 



120001 
120001 



177416 
177416 



CALSUM: MOV 

LOOP: MOV 

MO? 

CRCLOP: CLC 

ROR 
ROR 
BVC 
MOV 
3IC 
BIC 
BIS 

IS: DEC 
BGf 
CMP 
BNE 
TST 

2S: CMP 
8L0S 
MOV 
RTS 



FIRSTS/ RO 
R5 

R3 

R2 



(RO)*/ 
#16., 



R5 
R3 

||20001,R } 
#12000i/R5 

II' 

CRCLOP 
RO/ PXH 

?R0>* 



R5/ 

PC 



LASTA 
BAD 



;GET STARTING ADDRESS 

; CLEAR CRC WORD 

;GET BYTE 

;SET BIT COUNT 

;CLEAR CARRY 

; ROTATE CRC WORD 

} ROTATE BYTE 



} GONE THROUGH HERE 16 TIMES 
;IF NO DO IT AGAIN 

; IS NEXT ADDR. AN EXCFPTIQN ADDR. 



;no continue 

J YES ADD 2 _TO_ADDR._jg SKTP 



IT 



J HAVE WE SUM THE WHOLE ROM 
;TF NO CONTINUE WITH NEXT BYTE 
;IF YES STORE CALCULATED CHECKSUM 
; AND EXIT 



m 




4SG1: MO^fJMS, 

HSG2: CRCERR 
177777 

047516 051040 NOROMS: . ASCIZ "% NO ROMS SELECTED SR1=0%* 
020123 042523 
052103 042105 
010522 030075 



041505 
042440 




CRCERR: . ASCIZ ** CHECKSUM ERROR ON M9312 ROOTSTRAP%* 



• EVEN 

.END 



BMHR DEC/S11 SYSTEM EXERCISER MODULE 
XBMHBO.PU l2-flCT-78 11:52 



MACYll 30&<1Q52> 12-QCT-78 16:22 PAGE 11 
CROSS REFERENCE TABLE — USER SYMBOLS 



208 
216 



261 
217 



290* 

225 



tram 



iro . 

BIT8 - 
BIT9 = 
BRE*K$= 
BR1 



= u uu vu t 

I ilooti 



27 1» 



DVIDl 

EHDITS= 



GOOHA 
GSIBOFS= 



000232R 
000100R 



mm' 



200f 

1651 



304$ 








ffl 

218* 


219 


231 233 


254 


Sif 
ih: 


249* 


285 




230* 


237* 


247* 258 


271 


230# 

209 


240* 


253* 261 




266 
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239* 
289 



MSGS 

HSG1 



000632R 

000000 

000000 



0?OA$ = 
PASCHT 
PIRQS = 
POPSP = 
POPSP2= 
PRTY = 
PRTYO = 
PRTY1 - 
PRTY2 = 
PRTY3 s 
PRTY4 = 

z 

PRTY7 = 

PS 

psa - 
pasH = 

PIISH2 = 

RANDS = 

RANMUM 

RESTRT 

RES1 

RES2 

RSTRT 

SBADR 

SOFSNT 

SOFERS- 

SOFPAS 

SPOINT 

SPSIZ = 

SRI 

SR2 

SR3 

SR4 

START 

STAT 

SYRO 

SYR1 



uuuuta 

8888io 

000016 



im 



133} 



198f 
216 

2941 

296t 
299£ 

111 



193 
214 



154 
186 



155 
187 



156 
189 



m i 



175 
200* 
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SVR3 




TRPDFD= 000022 

mm smm 

MDFR 000116R 



MDFR 000116R 

m* mm 

s 000732R 
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175# 

1W 

im 

168f 
200# 

im 

190* 

I??! 
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mm 



000 
001 



ERRORS DETECTED : 

DEFAULT GLflBALS GENERATED: 

XBMHBO* X8HHB0/SOL/CRF: SYM=DDXCOM,XBMHB0 
RUN-TIKE: 1 1 .2 SECONDS 
RUN-TIME RATIO: 24/2=8.6 
CORE USED: 7K (13 PAGES) 



